Children with mediastinal masses may require anaesthesia for a variety of procedures, including diagnostic biopsy and procedures associated with treatment. A large mediastinal tumour may be associated with sudden cardiopulmonary complications under general anaesthesia. These include major airway collapse, 1,2 pulmonary artery or cardiac compression i and superior vena caval obstruction;2 all potentially life-threatening complications.
Preoperative therapy may be used to reduce tumour size and reduce the risks before general anaesthesia, 3 but treatment before biopsy may distort cell morphology and confuse tissue diagnosis. 4 Here we describe the anaesthetic management of a child with a mediastinal tumour in which the diagnosis was already established, who required the insertion of a peritoneal dialysis catheter. This was achieved with the assistance of intrapleural analgesia.
Case history
An eight-year-old, 25-kg b.oy was transferred from a local District General Hospital to Sheffield Children's Hospital with a one-month history of non-productive cough and increasing shortness of breath. On developing signs of a pleural effusion he had been admitted to hospital, when chest x-ray confu'rned a large right pleural effusion and massive mediastinal widening ( Figure 1 ). A pleural tap showed a large number of malignant white cells. A diagnosis of acute lymphoblastic leukaemia (T cell) was made following bone marrow aspiration.
Despite careful hydration, allopurinol and initial treatment with only steroids, after 36 hr tumour lysis caused a rapid increase in serum phosphate concentration and he became anuric. At this time the urea was 23.1 mmol" L -~, the creatinine 177 ~tmol 9 L -~, the phosphate 5.65 mmol. L -~ and the potassium 4.0 mmol. L -~. The tumour had not shrunk in size.
He was transferred to the intensive care unit. By this time he was anxious, distressed and orthopnoeic. He did not have stridor, but respiratory function tests to demonstrate tracheal compression, if present, were not available. Computerized tomography of his thorax had not been performed. He required an FIO2 of 0.4 to maintain an arterial saturation >90%. It was decided that he required peritoneal dialysis to normalise his biochemistry and allow chemotherapy to begin, and drainage of his right pleural effusion to reduce his dyspnoea.
Eutectic mixture local anaesthetic (EMLA) cream was applied to the sixth right intercostal space in the midaxillary line. After one hour he was transferred to the operating theatre where he was placed supine, but with a left lateral tilt. An intravenous cannula was already in situ and oxygen (10 L-rain -I) was given by facemask. Monitoring was instituted, including ECG, pulse oximetry and non-invasive blood pressure.
The surgeon infdtrated the site underlying the EMLA cream with 5 ml lidocaine, 0.5% with 1:200,000 adrenaline and inserted a 12 FG chest drain, which was attached to an underwater seal. Through this, 700 ml fluid was drained. A 20-g epidural catheter was placed in the intrapleural space adjacent to the drain via an 18-g epidural needle, which was sited under direct vision through the incision used for insertion of the chest drain. The catheter was taped in position. During these procedures increments of ketamine 5 mg to a total of ! 5 mg were used to assist with analgesia and relieve anxiety. Arterial oxygen saturation remained >93%.
Bupivacaine 0.25% with 1:200,000 adrenaline 20 ml was given via the catheter with the child on his left side. After five minutes analgesia was adequate and he was turned supine. The short-term peritoneal dialysis catheter was painlessly sited in the right side of the abdomen just below the level of umbilicus. The catheter was left in situ following the pro~dure and when the child returned to the intensive care unit, incremental doses of bupivacable, 0.25% with 1:200,000 adrenaline, 10 ml were sub-FIGURE 2 Chest x-ray two days after vincrisfine therapy had begun, when general anaesthesia was administered.
sequently used for analgesia for the discomfort produced by the presence of the chest drain.
Peritoneal dialysis was successfully achieved and chemotherapy was begun with vincristine. Two days later the tumor had shrunk by approximately 50% (Figure 2 ) and a general anaesthetic was given without complication for insertion of a Tenckoff peritoneal dialysis catheter and Broviac central venous line. Pre-oxygenation preceded an intravenous induction with thiopentone 125 nag and following suxamethonium 35 mg, intubation with a 6.0 mm uncuffed oral endotracheal tube. Muscle relaxation was maintained with atracurium 15 mg.
Discussion
The case illustrates the successful use of a regional anaesthetic technique to avoid general anaesthesia in a child with a mediastinal tumour. The placement of the peritoneal dialysis catheter allowed chemotherapy with vineristine to begin. As a result two days later, when the tumour had shrunk to approximately 50% of its original size, general anaesthesia was safely administered. This may have been achieved two days earlier, but would not have been the technique of choice.
Ferrari and Bedford 5 suggested that general anaesthesia can be safely administered to children with mediastinal masses before treatment, however, seven of 44 patients in their series developed life-threatening airway problems perioperatively. Biopsy may be preferable before treatment 4 and necessitate general anaesthesia, but in our patient the diagnosis was already established and general anaesthesia best avoided.
Symptoms equate poorly with the degree of airway obstruction or likelihood of life-threatening cardiopulmonary complications during anaesthesia. 6,7 Therefore, it is not possible to ascertain by simple means (history, examination and chest x-ray) which patients will have problems. Orthopnoea equates best with the degree of tracheal narrowing. 7 Both patients with this symptom in the series by Shamberger et al. had tracheal diameters of less than 40% of normal. Our patient had orthopnoea, although the pleural effusion may have contributed. It had resolved two days later when general anaesthesia was given.
Intrapleural analgesia was first described by Kvalheim and Reiestad, who later reported its use in 81 patients following breast surgery, renal surgery and cholecystectomy. 8 The technique has been used in children for analgesia after thoracic and subcostal incisions. 9 The technique is frequently used in Sheffield Children's Hospital for postoperative analgesia. Analgesia may be achieved down to midway between the umbilicus and pubic ramus. There is no clear understanding of the mechanism whereby analgesia is produced. 10 One explanation is that the local anaesthetic diffuses from the pleural cavity to the intercostal nerves, through fascia and muscle. However, local anaesthetic tends to accumulate in the paravertebral space and here only the parietal pleura separates it from the intercostal nerves, i1 It is perhaps more likely that this is the site of action. It is difficult to obtain sufficient anaesthesia for surgery, although Schlesinger et al. 12 reported three cases in which they used intrapleural bupivacaine alone for needle localisation and subsequent biopsy of breast lesions. Trivedi et al. 13 presented a series of four patients in which the technique" was used during percutaneous nephrostomy and nephrolithotomy without additional analgesia or sedation.
We were concerned that the pleural effusion fluid might dilute the bupivacaine and render the block ineffective, but we were careful to allow complete drainage of the effusion before injection of the bupivacaine. The chest drain was not damped during injection of the local anaesthetic, since the child was positioned on the left side, so avoiding fluid loss. It would have been possible to inject the local anaesthetic through the chest drain itself, but it would have been difficult to drain this completely of effusion fluid, so diluting the local anaesthetic, some of which would have remained in the tube. In addition, this would have meant breaking the airtight seal, so increasing the risk of infection. Therefore, a separate epidural catheter was sited, which included a bacterial filter.
Bupivacaine, 0.25%, 20 ml is a dose of 2 mg-kg -t in this 25 kg child, which is twice the dose recommended by Lewis. l0 In Sheffield Children's Hospital 0.25% solution is used as recommended by Brismar j4 and initial doses of up to 2 mg" kg -~ have been used without illeffect. This is the maximum safe dose of bupivacaine that was originally extrapolated from animal experiments. In this case we wanted to ensure adequate analgesia and therefore used this amount. Plasma concentrations of bupivacaine vary widely after intrapleural administration. ~4 Doses of bupivacaine as high as 3 mg" kg-I have been used fo r caudal epidural analgesia in children, with mean plasma concentrations of 1.2-1.4 ~tg. ml -~. 15 Toxicity is unlikely below a plasma concentration of 1.6 ~tg-ml -I, 16 and plasma bupivacaine concentrations of greater than 4 Isg" ml-~ have been postulated to carry a risk of convulsions. ~7 However, the rate of increase may be more important than the abolute value. 18 Plasma concentrations of bupivacaine following intrapleural analgesia need to be studied in children.
This case illustrates the use of local and regional anaesthetic techniques to allow painless surgery in a distressed child. Eutectic mixture local anaesthetic cream reduced the discomfort of local infdtration at the site of chest drain and pleural catheter insertion and intrapleural analgesia rendered the insertion of a peritoneal dialysis catheter painless. It would have been possible to insert the dialysis catheter using local infdtration. However, the infiltration itself would have been painful and upsetting. Intrapleural analgesia not only relieved the discomfort of skin incision, but also that of deeper structures, including the peritoneum. If the intrapleural block had failed, local infiltration would have been the technique of choice.
